Thermal decomposition of okenite from India
AMIDST a wide variety of fibrous zeolites occurring in druses and cavities of basaltic lava flows referable to the Deccan Traps of India, okenite is widespread in all the three zeolite zones, namely the laumontite, scolecite, and heulandite zones identified by Sukheswala et al. (I974) in the western region of this volcanic province. In spite of its wide occurrence in India and other parts of the world, including Disko Island (Greenland), Crestmore (California), Scawt Hill (Northern Ireland), literature relating to the dehydration and thermal decomposition of okenite is lacking. The present study was undertaken on Indian material from Bombay, Nasik, and Poona in order to fill this lacuna and supply basic DTA curves for the mineral. In this attempt the effects were recorded by continuous heating up to iooo ~ using a Mom Derivatograph OD Type Io2 (System Paulik, Paulik and Erdey) in which DTA, DTG, and TG curves are simultaneously recorded.
Okenite commonly occurs as delicate fibres aggregating into spherical globules ranging from a few mm to 4 cm in diameter, in association with other cavity minerals ( fig. I ). In the Poona region it is commonly associated with quartz, chalcedony, apophyllite, stilbite, and heulandite; in the Nasik region it occurs with scolecite, laumontite, stilbite, and apophyllite; and in the Bombay region it is accompanied by laumontite, quartz, calcite, prehnite, mordenite, apophyllite, and rare babingtonite, At times it is seen to grow over gyrolite. Chemical analyses are given in Table I .
In hand specimen okenite closely resembles mordenite, but it may be easily distinguished microscopically by its higher refractive indices (~ = 1.54o, 7 = 1.542). However, in the present studies the identity of the study material was confirmed from the X-ray powder diffraction patterns using Cu Ks radiations and Ni filter. Thermal effects. Representative samples of okenite from the three zeolite zones were crushed to grains smaller than 63 nm and were subjected to continuous heating up to iooo ~ with a heating rate of io ~ per minute in air using Pt crucibles and A120 3 as inert reference. The DTA curves obtained in these recordings are reproduced in fig. 2 and the results tabulated in Table II . It may be seen that, in the lower temperature ranges, three distinct endothermic maxima appear at too ~ I9o ~ and 37o ~ In the upper temperature range a strong and sharp exothermic peak at 890 ~ appears without a corresponding change in weight.
Discussion. In all the analysed samples the DTA and DTG patterns are highly similar and reproducible. The first peak at ioo ~ is obviously due to loss of adsorbed water and the two major endothermic peaks around 19o ~ and 37o ~ represent loss of structural water in two steps of approximately equal amounts. The rate of water loss in the second step is rather slower, indicating that the water is more firmly held in the structure. The sharp exothermic peak at 89 ~ ~ characteristic of all analysed samples, together with X-ray diffractograms taken at Iooo ~ clearly indicate that conversion of anhydrous okenite to wollastonite and cristobalite begins at 855 ~ with a maximum at 890 ~ and completion at about 915 ~ Heller's X-ray studies (Gard and Taylor, I956 ) indicated conversion to oriented wollastonite and unoriented cristobalite at 73 o ~ but the present investigation shows that this temperature was too low an estimate. In conclusion it may therefore be remarked that the DTA curves of okenite may serve as excellent identification characteristics, and that the precise range of temperature of transformation of okenite to wollastonite and cristobalite is from 855 ~ to 915 ~
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